Increase in Mrp1 expression and 4-hydroxy-2-nonenal adduction in heart tissue of Adriamycin-treated C57BL/6 mice.
Multidrug resistance-associated protein 1 (MRP1) mediates the ATP-dependent efflux of endobiotics and xenobiotics, including estradiol 17-(beta-d-glucuronide), leukotriene C(4), and the reduced glutathione conjugate of 4-hydroxy-2-nonenal (HNE), a highly reactive product of lipid peroxidation. Adriamycin is an effective cancer chemotherapeutic drug whose use is limited by cardiotoxicity. Adriamycin induces oxidative stress and production of HNE in cardiac tissue, which may contribute to cardiomyopathy. We investigated the role of Mrp1 in Adriamycin-induced oxidative stress in cardiac tissue. Mice were treated with Adriamycin (20 mg/kg, i.p.), and heart homogenate and sarcolemma membranes were assayed for Mrp1 expression and ATP-dependent transport activity. Expression of Mrp1 was increased at 6 and 24 hours after Adriamycin treatment compared with saline treatment. HNE-adducted proteins were significantly increased (P < 0.001) in the homogenates at 6 hours after Adriamycin treatment and accumulated further with time; HNE adduction of a 190-kDa protein was evident 3 days after Adriamycin treatment. Mrp1 was localized predominately in sarcolemma as shown by confocal and Western blot analysis. Sarcolemma membrane vesicles transported leukotriene C(4) with a K(m) and V(max) of 51.8 nmol/L and 94.1 pmol/min/mg, respectively, and MK571 (10 micromol/L) inhibited the transport activity by 65%. Exposure of HEK(Mrp1) membranes to HNE (10 micromol/L) significantly decreased the V(max) for estradiol 17-(beta-d-glucuronide) transport by 50%. These results show that expression of Mrp1 in the mouse heart is localized predominantly in sarcolemma. Adriamycin treatment increased Mrp1 expression and HNE adduction of Mrp1. Cardiac Mrp1 may play a role in protecting the heart from Adriamycin-induced cardiomyopathy by effluxing HNE conjugates.